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Background
� Targeted degradation is an important mechanism of protein

regulation and quality control

� Proteins are marked for degradation by the protesome
which modi�es the protein with ubiquitin, a highly
conserved 76 a.a. protein
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Background Cont.
� Ubiquitinated proteins then are endocytosed into the endosomal system

� There they can either be deubiquitinated or they can be sorted into
endosomal structures called MultiVesicular Bodies (MVBs)

� MVBs are formed by the invagination and budding of vesicles from the
limiting membrane of the endosomes into the lumen of the MVB

� During this process, proteins marked for degradation are sorted into
forming vesicles of the MVB

� Mature MVB then fuse with the lysosome and deliver the MVB
vesicles to the lumen where they are degraded.
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Protein Traf�cking in Eukaryotes
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Yeast, my favorite microorganism!
� Both MVB formation and the sorting of ubiquitinated cargo

depend on the function of a group of at least 18 highly
conserved proteins which were �rst identi�ed in
Saccharomyces cerevisiaeas class E vps (Vacuolar Protein
Sorting) proteins.

S. cerevisiae+ Sugar - Oxygen = Beer
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Class E Compartments
� Deletion of each of the class E vps genes in yeast results in

mislocalization of transmembrane proteins to the limiting
membrane and the accumulation of endosomal cargoes in
large structures adjacent to the vacuole called class E
compartments
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ESCRT complexes
� The majority of the class E vps proteins are members of 3 separate heteromeric protein

complexes called ESCRT-I, ESCRT-II, and ESCRT-III (Endosomal Sorting Complex
Required for Transport)

� These complexes are recruited from the cytoplasm to the endosomal membrane where
they function sequentially to sort proteins into the MVB pathway and the formation of the
MVB vesicles.
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So where do I come in?

Complex X – p.8



ESCRT IV??????
� What I did this summer is work with Complex X, a new

complex that is thought to be involved in the ESCRT
machinery

� This complex is made up of proteins which are encoded by
6 genes inS. cerevisiae

1. YNL086W

2. YEL005C / VAB2

3. YDR357C

4. YLR408C

5. YGL079W

6. YKL061W
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Why these genes?
1. The amino acid sequence of all the genes in Complex X have

predicted coiled coils (a characteristic of ESCRT-III proteins)

2. Three of these genes have been shown to localize to the

endosome by a global GFP tag study in yeast

3. These genes have also been shown to interact in a global TAP

tagged/ mass spec analysis in yeast

4. A lot is known about the �rst steps of the ESCRT machinery but

not about the invagination and formation of the MVB vesicles,

which is where this complex may come into play
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What I did
� I knocked out our gene of interest (GOI) via PCR

� In doing so, replaced an essential part of the GOI with a
HIS3 casset (for selectivity)

� Transformed PCR product into 3 yeast backgrounds: 6210
(WT), 6210.1 (mating type a) and MBY3 (� vps4 in 6210)

� Plated yeast on -HIS plates
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More of what I did
� After the colonies had grown, we broke open the yeast and

analyzed their DNA via PCR with conformation primers

� We expect bands around 1.3-1.5 kD
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Knockouts I made
Name Gene

DMY3 � YGL079W:HIS-MBY3

DMY2 � YGL079W:HIS-6210.1

DMY3 � YGL079W:HIS-MBY3

DMY4 � YDR357C:HIS-6210

DMY5 � YDR357C:HIS-6210.1

DMY6 � YEL005C:HIS-MBY3

DMY7 � YEL005C:HIS-6210

DMY8 � YEL005C:HIS-6210.1

DMY9 � YNL086W:HIS-6210

DMY10 � YNL086W:HIS-6210.1

DMY11 � YLR408C:HIS-6210

DMY12 � YLR408C:HIS-MBY3

DMY13 � YLR408C:HIS-6210.1

DMY14 � YDR357C:HIS-MBY3
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Visualization
� Transformed cells with GFP-CPS and STE2-GFP

� STE2-GFP is a mating type pheromone receptor where as

GFP-CPS is a general tag

� Transformed knockouts with 6210 backgrounds with GFP-CPS

� Transformed knockouts with 6210.1 backgrounds into both

GFP-CPS and STE2-CPS

� Visualized by �uorescence microscopy
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Results
� Looked at DMY6-DMY13 (all backgrounds of the� YEL005C:HIS,� YNL086W:HIS,

and� YLR408C:HIS)

� Observed one weak phenotype, DMY13 (� YLR408C:HIS-6210.1 tagged with
GFP-CPS)

� Observed enlarged vacuoles and a partial mislocalization of GFP-CPS to the vacoular
membrane
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Results Cont.
� Did another type of visualization called FM staining (looksat the

kinetics of transport)

� Looked at 6210, DMY1, DMY4, DMY7, DMY9 and DMY11
(knockouts of all the genes in 6210 background)

� DMY7 (� YEL005C:HIS-6210) showed a kinetic delay but no
phenotype by GFP-CPS

� Both DMY4 and DMY11 (� YDR357C:HIS-6210 and
� YLR408C:HIS-6210) showed a vaculolar morphological phenotype

� Vacuoles were almost always circular (instead of oddly shaped)
� Implies that the vacuoles were under a considerable amount of

stress
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Conclusions
� Can't make any conclusions as of yet

� But the observation of weak phenotypes as well
as observing kinetic delays and mislocalization of
cargo warrants further investigation
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